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D N A t RN A-i^t^mmu'^ mm 

{Q)nmm.m'\t^3li^mX'DN a s e^f^ffl$-tf--6l^. 

(e) iHlilXvSlc J: *) 1t^mvikm^^ii^Mni}^>hR N A^flft«5 H± . ±16^- h 'i v >-'31^lcilf 

ic D N a s e >S}S«^^JS«)E;*t^itit«'l±^?L'l±^ 1 c m^^S/z •) 1 3 0 m 1 1-UTT- 

[If JRJI 2 1 

DNase>§itlcfcli--S,DNaseii;^M10Kuni tz U L l-^t X 1 0 0 0 0 

Kuni tz vymL\:-Arx'3h^m^m 1 izmm<^KN A(r)mn«^^mnmy^m. 
im^m 3 ] 

t^ieflS«'tt^JL'l±^)E?'. :*->?i«^*'^Hfi^lcB9-^ L '5rv^+aSf^fflT•t^ie*«|^Slr■tS* 
^^ffi:^-7<?^'b '5r*a»5RJl 1 Xtt 2 lcie«<?)R N A<^iS!Rfl5^^l»*Sili:'7Vio 
[»^JI4 ] 

o 

rz^mnni}^^^j:^mmn i -4 <7>fDrn*Mcie«K<^RN Acoigs^fl^^i^^niy^jvi. 

[IftJl^Jl 6 1 

mn^ Lxm^nrzmx'$>hm^m i ~ e <7)f5rtii}Mcie«st</)RN AcT^^jRftj^fi-iitriiJ:^-^. 
[iiJi^Ji 8 1 

\m^n. 9 1 

tg^iBflai?*. '^m.^m'9^x-^^m^^%z\z%^^<r>R^ A<r>mnm9tn.nmii'&^ 

[ISjRJM 1 0 ] 

ig^lfflfla**. m«^$fflflaT-^^tt 5^JI 8 lcge®<?:»R N A60jgf^fl5^'i-8l#t5!;^v£. 
[I»5RJI 1 1 1 

fflif^m)N5T-*>Ssf5^Jl 7 lcie®<7)RN A<75MlRfl55^Bt#t!!:^^£. 
[»:d^Jl 1 2 ] 

immm i 3 1 

>>:i-hae-vi'ig/)*. Mie i^T > S ^ i^- > ^ :f X T > ft^ 31 tl -5 '> 

=5: < t ^-oT-*>Sli5^JS 1 2 tcieiS<7)RN A<7)jgJRfl5 5i-fit)t!SiS!:/3^fc, 
[i«5|^Jl 1 4 1 

h'y^j:< t ^-o^#tj>lt5t<Jl 7 ~ 1 3 «o{5in)t)Mcie®J<;)R N A<7>jl5^W^>Bt#.Sy:^vi. 



im^m 15] 

i5t)t)«)t)*, 9 J — il . J ^ -r ^< J — IV JkU ^ 9 J ^ H 1)^ hM\tfl ^ "P- 1£ < 

[mm^ 1 6 1 
m^m 1 7 ] 

[If 1 8 1 

[m^^Ji 1 9 1 

1»5^JI 2 0 1 



[ 0 0 0 1 J 
[ 0 0 0 2] 

[ 0 0 0 3 ] 

■^u-^M^ t H <?5mi^#co*3^£t}*^<i: t^l^lSflC B^fiOlCfflV^«btlTV^So ID +1 IC t^, ^ it 

•biz . PyM\tmej'km<^itfmi3-h ^ ^is ^ lEmic =k ^ ft 4^ @ ic J: 

[ 0 0 0 4 ] 

#<<7)Ji^. n^m\tm»)X'ym.xLt-K^X'%-f . ^ \.x^.mis ^unm^n^}^mmx' 
[ 0 0 0 5 ] 

\n <'m>htirzirtm.nmn'A<^-':>\z . t^^^-^fbii^. x'jx^^'jv-. li^^r ?. 
um<^mm\zm.m ^ . zfi\z^\%m\.^xmw . m.mm<r>^n-^n\^. ^m.nm'ti> 
iimt^sh^ imz.\t. nm-^mi) . z<7yiom\t. ^m^mtLxmnxK^?,t*. fflf^tt 
, mii'tt. ^mitm^izisK^x^^ x.-f . ^rzz<^:fjmizm^^^fi^^Mis ^umm. 
ii4-mitiz^[^BX'3h *) . ^ hiz^Mis j^z/mm.. n\zm.m'^Pf'^\a]--\^mx-xmm\z± 
m.±m-r ^ z t ij^mxsh . i3-r>um^^ij^^mx . m <r <^mvtizmxLi}''rzy^m<^mm 
.■^*'*>-5, $^iz. mtini^ij-'m\>^rzib\zmutf3^f^m-^m?>\z\t-^i:jL±<r>mA.t)^'Bm t 

^j:^rzdh. fi^lzDN A tRN A<^m:^Umi}-hRN A^mnm\zmi^t ?>rzdb\z . DNa 
s eXD N A-^^mt ?>miz . DNa s e%IIlffilcig-lcftffl^l±€>lciJ-S»W±<7)-?K 
M*^'£^^ 4- -g>#iO Peg D N a s e tiltl$^&^ffi'6r^<7)T-i> 0 . 4^^^-rS-t'£^ 

ig'i±**ji^D^-5, ffwi^iii^RN A<7^mnm^^i&.<7^m\zr^mt 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

-^^OftiUC. |*e^6^'b^'b*lTV'>-5t^^^^SII*§Mv^ i: LTIJ. 31 "^fe JC * S t> <7) . eimtr 

mnmmm.i}'i^m$ iixK^ mx.it. -y ^ >i 9 -^m^^rzWM^mnmmm.t Lxit. 

-7 i >i 9 - ^lUBL fzy i>v9-=F^-^^^ y ^ iz^'^^y h L. Z tilzUM'^ ^tsM 
miSwL-^^'S.L . Huie^ y ^ <r>J&^cDmm-k>' - ^m-^^LX :jz-r ^ ^ y ^<-X'mm LX 

• ck 7 L/i Slfi^i:*-!!^^ tiTv^^ (0iJi.lf. !f#rF:fi:S^3 , 

[nVf:Scm 1 ] Jf 7 - 5 1 0 6 5 
[nn:Scm2] !ff^2003-l 286 9 l^'Am 

inn^ms] nm-m 2 8 3 2 5 8 6 



I 0 0 0 8 1 

-4^mn<^B^li. R N A h D N A^^tyt^g&vS^'-i^fc^'b . ^ (ry\tm-&'t%molkm'\^<r) 

mmx'. mmx'. ^mitm^izi^n. mnm\z\s\-<^^m'\±m^m't?>ij<7^-k±m\z±m 

^mx^^^3l'\tm^mmLT . DNAi:RNA<7)vl^lr^3|S|-*»'b. R N A^BiRftJIClHliR 
[ 0 0 0 9 1 

^MB^^-b ii±ieiiii^®-yii-'5fcy>ic|Ji.W.t^rt Lfc^^sm. - fli <7) ^ n ^ ^- ^ -5 § ti r^<i 
lc^?L'l4^^iRgL /z+^ge^^ili|fiiJ!?!7- h ') V i^'-^mmL. RN Ai: DN A%^t?t^.^vft 
^i|^^^?Ltt^»ci®«&Z;fflft«^ if -SiS^^ts-R N Ac^ilJRKli^il^f iy:^^aic*5\,^T . 
a^^^-a^^^JLtt^T-DN A^DN a s e T f ^ ^ <^ . iff ic MXg ic tt ^ D N 
a s e co-;&a^t^;^(®«'l4^?L'l±a 1 cm^^fc 0 13 0^1 lUTT'tf 7 C i: T* . ±1611 

[00101 

1 . DN A t RN A^#t^+^.^iM^J|^-;g)^^. :}^^ ^j: < t t ~m<^m u -f ^ \H \z 

( a ) it^Mmm'\±^ii'itmizum^mm ^ ^ ^xm. 

( c ) tAmmm^^ii'\±mxD N a s e ^fi^m ^ ^^xm. 
( d) •;5tvf ?&ic J: *) t^Mmm-\i^ii'\im'km'<%-t ^xm. 

mta-thxm. 

t^®t:?y^ffiS!i^- h V x<30+^i&iiS«'l±^?L'l±^T-D N a s e ^f^ffl ^ -yr-SX^ 

izisi-f^ D N a s e mm<n^i^m.i}^nmmmit^3i'i±m i c m2*>/i •) i 3 o m i wr-? 

tf -7 Z h ^iffiSi:i--5 RN A<Ojgrifi9^;i'Blffii!i:^'S. 
[00111 

2 . D N a s e '^iSlciDl-t^ D N a s e il^i!?* 1 0 K u n i t z U/mLl-^lX 1 0 0 
0 0 Ku n i t z U/'mLiilTT-*)-!. C i: ^ ^Tf iSl i: -5 ^ 1 Jl Icie iX R N A F tf5 

[00 1 21 

-5*t^ffi:5^^ ft^-b ^IJKXa^ 2 JKlC8eiKc7:>R N A^7)j^Hfi5^^il#«i;'3vi, 
[00131 

4. t^ienS^'li^JLttlg/;', 7Kie***^-5m3 Jllcie®<7)R N Aco;gJ^fl5^^il#«SI:^ 

>i 

[00 141 

mLrz^mnnh^h^j: 1 Ji~m4 m<nf^fit-\zmm<nRNAcomnm^mnmioii. 

[00151 

6. mmmmit^iiitf§Lt)''. mimi^n^ii<r)mx'3hh^^ im--m5m<r>f5fni}-\zt^m<7) 

[00161 

7. t^m'&'^^'^mij-'. ii^i^^tt,m^i^itmmx'mis.LTm>oiirzmm\zi<i^^^m-<§ 



[00 1 7 ] 
[00181 
[00191 
[ 0 0 2 0 1 

1 1. m^mmx^^h^^ 7 m\zmwi<^RN A<r>mn^^mmm:^mo 

[ 0 0 2 1 1 

v^rairiJi)^'oM«ti-5^^:5: < t ij - ^ ^ 7 m-^m I 1 Jl ^ f^T ti ijMclfi IS r n A 3g 
[ 0 0 2 2 1 

n^'j'^ti < h^-'ox'3h^m I 2m\zw.m.<r>Rn A<^mfim^m.mmn'(k, 

[ 0 0 2 3 1 

3gliti^.'>^r< i:^;-o?:#t?m7JM~^l 3 m<r>^nf}-\zl^m^<r)Rn A<rymnm 
[ 0 0 2 4 1 

15. -otv^ <S X ;^ 9 J — il . J^9 J — il . y a ^< J - JiJ^U ^ 9 J - II ^ m\t ti i> 
'j^^ ^ < t ij — -o <r> T >i zi - i\. ^ t^m-i^X 3r> *) . l^j5fe)^?R6«l^7';uzj>-^u*5~l OOH 

«%#t?^ 1 n--^ 1 4 m<^{^fH}-izmmcoRi^ A<r>mnm^mnmij'^o 

[ 0 0 2 5 1 

16. lHli|X'?te)b'. ^colgilf^ij*0 . 5 m o 1 /L WT<7>^SJRT-ife^m 1 1 5 JI<7> 

Mtit- iz mm^riR N A<7)mnm^mnmyjm, 

[ 0 0 2 6 1 

1 7. JI:^l^^±^a*'. t^i&:5>SI*SM>5'- h -y -co Hate #HftDrftglc/iS^$ n 
^^tO-^Tix&^lJl'-^l 6 Jl</>(5rti<7Mcie«60 R N A<?5MJRfl5^fil*ISS!:^>*. 

[ 0 0 2 7 1 

18. mi m^m i 7JMicie«xcoRNA<^jgiRa555-ii#M:'jvi^tf ^/^a^c^. nmftm 
mm ^ - h 'J v X t um<^^ v h , 

[ 0 0 2 81 

19. m I m--m I 7 m\zmwi<r>RN A<r>mns3^mmmy=3m-&. ^mx-n^nmo 

2 0. m 1 8 JllCieStco^ -y H <?)f$m^. StftT-^f7^g. 

[%B^(7)$;]mi 

[ 0 0 2 9 1 

mitm^izisn. mnm\zm-<r>^miim-^'n-t^'ijco^±m\z±m^mx'3r>h^ii^m 

•^mmLX. DN A tRN A<r>'iS:^mnii-<h . ck'J^ifilc. J: < R N A^M^^Kl lc# 

mx'^ 

[ 0 0 3 0 1 

^mn<nif%m^mmmii'<iit. dn a i: r n A*#tyi^i&yft^«Hjvs?R^. 'M^<t^~ 

(a) ^Moikmf±^ii^m\znm-^oikm ^ ^ ^xn car. r^ikmxm] t=hm^. ) . 

(b) m^t^miz ^ m.m LrzVtmx'nmm.m it ^^i'\tm'&'i^'S-t ^xm iidr. r 



( c ) t^.^nS:#'l4^JL'i±^T'D N a s e ^ ftffl 5 . 

» ) . 

jih*.-r*x« i]^xy. riHiiixxaj t^w 7. ) . 

[0 0 3 1 ] 

iff * L < a. Xafi ( a ) . ( b ) . ( c ) . ( d ) IkU ( e ) 60§X^lci?uT. DN 

A i: R N A^^t?tt^}S^t|^ig^S. iStvt^K. DNa s e )§?rX IJ IhIi|X?r% . :')n t*^ .1^ ^ 
^nS^-t'fi^JLIi/Htciiii^ -1+6 ^.60T-*> 0 > J; •) iff ^ L < li. ±ie ( a ) . (b). (c 
) . ( d) 7kU ( e ) ^o^X^icfeuT. ^^-^4' < h ^ H flll<7)^ □ ^ ^i" 6 §g| 1^ ic f^t^,^ 

DN a s ev§?«XlilHlJ!XJR*aAL> h 'J -v x<7>Xie-coPi □ »c^^ ^ tifcJI 

□ ck ai ^ -fr -g. ^ T- -5 „ D N A t R N A^#tft^.i&vS^iK/>giix. -^itit. DNa 

s e >g)«XlJlE]JRvS^^nff^^fiiT-Xge#fL'[±flilC3iai$ -tt 6 c i: ic J: 0 . =3 > .n- ^7 

V \z ^ z h 13^X- ^ . iff * L v^o 4<> 7-co/]Di£iJ . iff S L < a 1 0 3 0 0 k P a 
, ck •) iff * L < 4 0 2 0 0 k P a <7)gJ^T-ff i^ti*. 
[ 0 0 3 2 ] 

v^T, Wr^oIgT-R N A^:5^^)WtJi-6 C i: ib^TS 6o 

fiit^h. (1) D N A i: R N A^ #ty+t^vg;^J|^-SJ&^ . ^i-^ ^ < t ^ - flU^o H □ ^ 

ALf-DN Ai: RN A^^tft^^-a^'-l^5-;§v&^. t^ien&«'ti^?L'l±^^aii 5 1± s tf>^^ 

h V -y '>'<^m.(^ma ^ *) mn^-t ^ z iiiz ^ -yx . u.m:mmi^^ii'\^m\H\znM 
-^fsfkm^ -tf^xs. ( 3 ) t^m^mmm^- h ') v >''c^±3e-<7:>^pic)5tif v^^via^^ 

e^aiii^-lf. \^cr>^U ^ *)m^-r ^ Z h\z ^ ^X . 1^^n&«'l4 #?Ltt)^ ^ . t^^fe»n)5« 

L;i#cflgT'. }5tvf'-t-g>x#,. ib) nM^mnmij- h ^} V <n h%^-<7^m^\z'Dn z s 

e )S*viALt^^i««'l±^JL'l4^?D N a s e ^ ffl 5 -g> X^ . ( 6 ) t^^^ilMtSI^ 
X l^^/jDBE^flglc L . aAL/zDN a s e Jfe^. t^if US«'l±^?L14)l^aij© 3 H± . ftHtfoPi 

□ j:»)jifmi--&xg. (7) tii&5i-^^sy h -v i^-.^^iie-^^ □ (c-;5t-jt5t^v±A-t 
6xa. ( 8 ) PAm^mnm:fi~ v v i^- i.%^-<n^u\zi^^ ^ firzKiim^^mm.'k 
m^^xPyM^m-nm:^- V -j i^-i^^^uji^^.ieic l. aA Lf->3t-;f js^. tmrnm^^i^ii 
itmt:mm$ it. m<r)ma >) ma^-t ^ z tiz x -^x . mmmm'&^3i-&m'k. rna*)* 

vt*aA-r €,x^. (10) nm^mnm:^- h >) v i^(n-(7^mu ic*s^$ n/zffiti^i^ 
•oRNA^flft^^-fr. n.m9tmmm^- v >) v mm^\zm^-t ^nm-^ . m^^hztti- 

[0 0 3 3 ] 

xiecT) R A^mnm<7^xnx\t , mm(^PAm'M,^mmm'k'& Kt-hnM^mnrnti - 

h 'J v i^-^l-lc R N A%#-5 S T<?)Xa*^H 2 O^U^. iff ii ^: ^ v5iL T- 2 5)- l-U 1^ T' ,^ T 
-r -5 C i: i]-''^mx3hi>. 
[0 0 3 4 ] 



/'2 8 0 nm) 1. 8~2. 2 t * -SM^^W^ R N A^lnliR't -5 C t ib'T- § . 

U^^^mBiT'<^W\mi^ ( 2 6 0 nm/'2 80nm) )b'2. Of^aSfc^r-S^^^ffoRN 
A^lHliR-r^Cli: ii^X'B . 
[ 0 0 3 5 1 

X ^ J: 7 ^:/jnH<j*5rfl6^r t;> aXvMJ. x ^ x- ,t^ L. - 5^ - ^ <50 JI bj- flg )5r 

I 0 0 3 6 1 

tiJ-'X'B §0 
[ 0 0 3 7 ] 

^mnizi3\^xmmx'B ^i^i¥\t. i^m-^^tsij(r>x3hiiitmzmm\t^j: < . m^nw 
tLxii. 'i^m^f^mm. mm^mrnvfi'mif^ti^o '^m^immtmn^m^xm^miz 

M-^-r-g. c t < «r<>*'b±W. If M -t -5 iNH lia ^ J& L . 0iJ;tlfHL 6 0 . U 9 3 7 . H 
e L a S 3 'fclfflHat* t LTpi-fbtlS, fi^lfeiMfla i: iJtgS^jRtt" T'S^^I&ffl 

lc^J-«L^W. liMi--2.iBlia^JgL. f?iJi.fJNIH3T3. HEK293. HeLa. C 

o s . c H 0 mm^ ij^n^^ -^j: mm^^ t Lxm^-f'^fiho t lx ^n^m^ 
rzu^<^~3) ttxit. m^m.mt^mi-f'btL^o mx.it. m^'kmmLrztBRi\'^it± 
miz^ ^mu^m^j:. mm. mm. mm. m. 't^m. m^^mm^j: tmi^^mfi^-t^m-m^ 
x-^f$.m-t z t fx B -5 . 

[ 0 0 3 8 1 

t^M'^mit^mxm^'t^zti)^n^L\^. ztnz ^ ^ mmm - ^Mij-'mm^tix . mm 
fj*:^^Em[Hiz^mLrztkmm^mm'<^^m^ z t ti-'x^ ^, 

[ 0 0 3 9 1 

\:-ircr>xmx'if$,m:^^'^^':^m^n?> z t * l v>, 
( I ) ^#^§iiici± A-r -sx^ 

(III) mt^xm ^ iifz'&'^^iz^i^^^mmm'&'^m^ ^ xm 

[ 0 0 4 0 1 

nm^mitumtLxit. :fj t h -y ^u. nwt^&itm. ^mi^^m. mmmiku 

[ 0 0 4 1 1 

nf-v ^Ut LXlt. ^izm^HM < 'j>mcr) :^ t h ^ i^' -y i'i^^ffiffl-t^Ci:** 
T-§S. :^:thr3i^-ji'UtLXlt. rT — 'Jl^U. '7 ^ T > h t7 A . B'^ft^ 

\'*)^u. 3 fb;<7 'J i^#^($ffl-r -5 c t § -So ^X^ ^-r -i> :yUii^\t{%\^\.^, 

-i; Uh\^X\% . ^m'T-r -i; ^ -1 ^ t -> t y M: ^'7' - y . ^r-r-'jy^t 
'>-rymU yi- > T ym ^-r -i' y ) 6«^i-f^ti. x ij Um - if y t fzli - 
y ^ 4- T ymUij-'tif ^ L\,^o zfiihinUlt^^x^ . W-^^^^-^ibitx m^^X ^ 



1f^m^T^itUm<^(r>:^:t h ^ ^ V i^mmmii^ O. 5 mo l /'Lia±T-i>S C t * 
L<. ^*)ntt<\tO. Smol/L-Smol/L. ^ ^iz^^L < Imol/ 
L~6mo l/LT'J^-So 

[ 0 0 4 2 ] 

^^^Stc^^ffi 5 -tf S C . iff * Li^. ck ►) iff t L < li. ^ h a If <v Jg. #pa 

* ^: V X-t S t . C<7>:5? ^' U T-Hf i?*t^^tcf^ffl L . « <7* JaX "t -5 C t -5 

o 

. fiifbvK^. TK^fbT^u $ -oz^ ^^i^. TK^fb*'^^-^ h 'J A^c^7Kmfbfb^'#. 

. > ^ V h fb^i}^#)b»pt1''b tl>5 o ^X'ij ^ >l :^ h it'^^iJ-'ttf ^ ^ >^ ti ^ V {\L 

L<. ck'J*ftL<U. 0. 3 ^ 1 5 MM%Tffl\-^ -6 c t )tj«T-§ S o > ;^ S fb ^ li 

. nM^m\'cw^m\zis\'^ ^mr^\t^ . 1 ~ 2 omm%t-*>€. c t s l < . ct'jifftL 

<li. 0. 5 - 1 5 M«%Tfflv^ S c t jb*T-§ 
[ 0 0 4 3 ] 

:*:f%B^lCfcV^T ) - > Jp? CS 'ttllj * ^ ^ ^ > Vl&ll IPJ ^ if * L < fflV^S C i: 

) — iry tt^J i: L T li . ^ x ^ U > t ^ 7 x ;u x - ;u 

ttllj . .fx V :t ^ ^ ^ U > T ^ X - -x ^l. ^<|?ffl>|&'|±IIJ . fl&W^T >\. tl ) - T ^ K 

:t^i^3i^L> (POE) T^U x-T^^H^^Hv$ttg!Jc7)cl3T-^ . POET'i^^l'X-T^ 

>V . V OY. ^ ^ — ^ . — POET^l.^U>^>'^l^x — 

^'l-x P0EV/|.t^5'>t;7't7L- — P0Ev^i.tr^>t;:4-i.x-h. POEV^I^ 

P0ET-b^U>tr'j3-;i.](j*^'blC<ff$Lv», 
'J - A a K tf ^ tl o 

5r>§fbM^ici3{t ^-^^li 0 . 1 ~ 2 0 nm.%xthh c 1 6*^?? ^ l v^. 

( 0 0 4 4 1 

HUiet^S&sjvSfbM^tt. if$L<ttpH3~8. J;0<fTSL<lipH4~7, ^ h\Z^ 
*L<lipH5'-7<^^<7) o n ^ , 
[ 0 0 4 5 1 

i: LTIS, ii^fflv^«^,tl^ pH^I^^J (bu f f er) ^^ff^Ci: 6*T'S 



') >mm^rzitmmu^^i$mmm^ t r i s-hck te (Tr i s-hci/ 

EDTA) . TBE (Tr i s-Borat e/E DTA) . TAE (Tr i s-Ace 
tate/EDTA). v K *»pff "b tl -5 . ^ v h' mmM t LX It . ME S (2 

-Morphol inoethanesul fonic acid). Bi s— Tr i s( 
Bis (2-hydoroxyethyl) iminotris (hydroxymet 
hy 1) me thane) . HEPES (2- L4 - (2-Hydroxye thy 1) 
— 1— piperazinyl] ethanesul fonic acid) . PIPE 
S (Piperaxine— 1. 4 — bi s (2 — ethanesul fonic ac 
i d) ) V ACES (N — (2— Acetamino) — 2 — aminoethanes 
ul fonic acid). CAPS(N — Cyclohexyl— 3 — aminop 
ropanesul fonic acid). TES(N — Tris (hydroxym 
ethyl)methyl— 2— aminoethanesul fonic acid) 

zn<h<7>i^mm\i. mmnm^mitum^<^'^m\t i~5 o ommo \ yLx^^ z t 

[ 0 0 4 6 ] 

m umtLxit. =1 > i^v^ urn im^it. ^ ^ - > :i- ;i . i/ ^ ji >) ^> u ^ 

T /I ^ — Ji ^y^il^M ( M ^ \t . T V ir ^ - >], ^ ^ 9 J — Ji ^ x-^^ux.^-^;- 

^i- . M'^'T ^ - 'I . ') '> -r 'I ^ \. y r ') ^ - )i ^j: t) . :^ - >i 'i^M (Mx. 

It . -7' ^ ;l -b a V ;U 7" . ; -fe a y ;l, — 3 > 7* ^ =i h — it iT ) . 

mum cm^it. mmmm^j:^^) . n^mm^<mmm im^it. :^^T')>m. -i^m 
> ^ ?!7 X 't? A ^ ) . mmm:^y^^ ^i^<mi^m (.m^it. xm-y -y ^ b ') 

) . T 5 > ^^v^ -/SIPJ ( X . iy'T i 'i-r ^ y^j: t) . t 5 K ^ >^ fa iiJ (iJiJ x . x t 

m'^m<r>PAm'^mi^^m\zis\-f ^mr^xt o . i ~ i o m«%t*>-s> c t ^ lv^, 

[ 0 0 4 7 ] 

LTIJ. T-bh^. T^i.3-;uM. X > AT 5 h*^/j*^l-f ^>il^. t^.^or>§ft:M 

SfSLv^o — ^u^tt. \WlT)V:=i — >1. 2tkT>V=i — >l^ Z I^T >i -=1 — >i<r>\.^-f n 

T-^^o, t 0 t^tt > 5^ 7 — ^i. . X 9 ; — . -^^ D --N- ; — ;i, 7ku ^ <^m'\^W . J — Jl 

[ 0 0 4 8 ] 

X X3l{L if -t-S C t T a i^fbiia II ii IE )!j»l^± L . ^^Lv^o .t^ t ^ -f X^iaillJ . M 
[ 0 0 4 9 1 

it. S^^^)^. MJf^glc ck'330<?^'b3000rpmTl#/>^'b3 ^HiS^f -5 C t 



y f > rJSfF^ . 1 0 5 0 lEltf 7 C i: IC J; oT t>jft^-r -5 C i: 6*T-# . CcoJt^ 
[ 0 0 5 0 1 

T-S-5o T n - i: LT > l^ftTvU3-^u. 2 ^» T' n - . 3 ^ft T ^i- =i - <?> o 
•rtlT^J:<. :^ 9 J - >\, . :j:.9 J-il. a ^ W - ;U X li <7) gtt . 9 ; - ;U X li 

[ 0 0 5 1 1 

L < . ^fz. I^f^lt. l~1 0000mPaT^5-i>Ci:6'<fftL<. itM It. 0 . 8 ~ 1 
. 2 ^oiBHT-3S -5. C i: )t)»*f * L C <^ $E H <7)>§vS Ic "t ^ C i: T- . X® »c T . t^. 

[ 0 0 5 2 1 

( a ) t^^ia«'l4^?L'l4flilct^Sf^qS#$ If SI^ (U&«IS) 

ic . m<r>iH^^^mmt^mm-t z t t^^mx-^h^ z ii^sut-r-s. 

[ 0 0 5 3 1 

it] LTv^'Sroc i:%.%i*L. ^tt<?>ffi'l±*Kfb^ -If S C i: T . t ^3l^mi}*^\ ^ 

^■r -s. ^fL'i±fliTi> 0 . mm.(7ym'\i.'^mit$ z tx. t^m:t^iL^m<^m^mm±i}-' 

[ 0 0 5 4 1 

1^>^«?^n^«ic ra-^^ -5. ^Tc^S (iHTH) **^TlJ$^o mTkStLTiJ. TKt^ffiSf^ 
*) IStK'I^c^^^. < =5:v^S J #89) < . iJfJx. ^KitS. >K ^ >- S ^ > t J ^ . t 
[ 0 0 5 5 1 

i^rz^j:y.^^^nn<^^ii^m\znLm.:^m^^'t i>nnx^-^ ^ ^Lxm^m-^mA 
L fz^iL^m. ^ii^mtimfi^^ ^t^m ^Wij-'m.:^m^^-t ^m^nnxsh^^iifim. 
m^m^nfz^j:\^m,fii&nn<n^ii^m^ms.Lxu^m^i$XLrz^ii^m. u^m-^n 
rz^j:^^mmun<r>^3i^m\zrt LU:i<m-^m't ?>nnx ^ - ^ i > ^Lxm.:^m^^AL 



[ 0 0 5 6 1 

a ^ X ^ ;U > 5^ T ^7 'J ^ . — T 'I :n — )l ^ 'J — ^l- f a 'J K > . ') T -^^ 

JLIiJl^iff $ L < C i: fc*T-S -5.. 

[ 0 0 5 7 ] 

f$ffl-t-5) C i: jt)»T§ -S , T-b ^ fiBtfO^'S: -5 T-h ^ ^1. -fe ;u a - ;?.t7>Sn-if^ LT . h 'J T 
^ =f- >V -ki >V u — :^ h 'J T ^ =f- >l -fd >va — -^(D'H-^i^ ^ h '}T'\z^'l-iz>l-^ — ^t^^JT-kz 

L < {^m-t h^ij-'X' B ^ o iff ic h 'J T -b ^ >u -b o - X i: T -b ^ -fe a - cT) 
^*f*t<<$ffl-t5C:i: *»T' h ';T-b^^i.-b^l.n-;^i:>'-7'-b^^U-b;i.n-7.<?>va 

□■it (M«lt) a. 9 9 : 1 ~ 1 : 9 9 X'3h ?>^t^n t. L < . 90:10~50:50 T- 

[ 0 0 5 8] 

Mlc^S Lv^TK^tS^^-r-g.^tiW^fc LXlt. !ff^2003-1 286 9.1-f-i>ffilc 
ietS^T -b ^ ^Hz n - :2.cofi^fb?|^i!j*#i:f "o tl^ o t -b ^ ^i- -b a - ^ <J0 ill f b :t^?/ t IS . t 

-ii^ >im<^^^ ^T-iz'F jv -t'l ^- ^<r>m:^^-^M fbiiaii l ^ t »? . h t -b ^ 'i- 

-b^i^n — ::?.i:i/7'-b^;i'-b;ua — xSn-i^iOfi^ . h'JT-b^'i'-b'i'a— xi:t>^T-b 
^ ;L. -b ;L, n — :^ (M fk'-l^ . h 'iT-b^^L-b^in — xtv-'T-b^^i^-b^i^n— xi:^; 

T -b ^ ^i- -b 'i- a - vg^i)^ CO M it^ . 'J T ^ ^ >i -ki. >l V2 ~ 7^ t J T ^ =f- >i ^ >i o - 
a-i}^<7)Mfb#^*f $ L < i$ffl-r ^ C i: i>*T'§ -5.0 J: 0 iff S U < IJ ^ h T -b ^ -b '^ n - 
:^ t i/T'-b^^i^-b^u n- 7.-ig^^ioMfb4^*f$ffli-<5 C i:T-i>-5« h T -b ^ -b a - 
A i: >^ T -b ^ ^i. -b u-7.^^m<^'i^'^\t (H«lt) IJ. 99 : 1~1 : 99T-*.SCt 
to*^*Lv^„ Slc^tL<ti. h 'JT-b^^u-b^un — xfci/T-b^^u-b'i^c — :^.-;g;-^?|^iO 

■S^lttt. 90 : 10-^-50 : 50 T-^>-5Ci:T**>'5o Cc^^ii^. (M it^f. coUm iMit 

Jiic cfc 0 »^ t^s#^Slt^*^^<?)li^^b^ c^ffi^fk^) **5 %i.::i± i o o %ijirx^^ z tij^ 

<ff * L < . 10 %lil± 1 0 0 7o l-UTT*>-2, C i: /?»5?lC§f $ L v^, 

Sf::. :^ie»^W-r ^^^«*^<75^fflf«^:^§ < i--5fci6lc. T -b ^ -b n - X 60 ^ 

^JLttHlJ. ^Sjft^i1^'l±c7)^JL'l±^T^ o T t J: aR#x^*t^'l4<:7)#JLtt^^<ff ^ 

[ 0 0 5 9 ] 

CCTV «fbi!aili:tt. T-b ^ -b ^L- D - X^4^ft:3!ailv& (<5lJx [?7Kiefl:-:H h '!? AtK 

mmizmnii^ it ^ Z t^m ^ . cniCcfcO. ft^^fbi!{lIIv&lcmWL/-~-b^u d-xct^iXt- 
^u i5|4i#<7) XT^;bS6*^n;j<5i-^^ 7K^S6*ii A ^ nS^-b ^i- D - X i: ^ ^ , C -7 L 

. ^rz. Mitm^^m^^izit. ^mit-h h ') -7 u<nmm'^9ii:mmm-&^^xmitmM.^n 

m<^ f- ^ WJ'^<nUmx&db^ Z t ij^XB ) , 
[ 0 0 6 0 1 



[ 0 0 6 1 1 

. tK^S . ;^ '1^ ;K ^ X ^ . ^ ^1^ >t^ > . 'J y . ^ * ^ ^ S . T 'J ^ . > 9 ^ 'J 

n>f;i,S. X 'J n ^ ;i.S#^pt-fS Z J: )b*T*§ -5, 'J v - <?> . ^ li IllJ #1 IC S PC 

'14 n mm LT^Nflcfrffl^: it^m It. h 'i T n J?^ 'J ;u S ^ jK 'J V 

'J V - 5^^^ [c ^ -t -5 -J -7 - . 31 # ^ ^ ^ .t^ 'J -7 - ic ^ i- -2, - . V T 
^-^ - h ^ ^ * "J V - ^ ic ^ -r § .t; 'J V - cf n s o c ic ffl $ n ^ 'J v - t 

\t. t> 'i t K a ^ x ^ T ^ ffif . J^; 'J t K a ^ V- OL ^ ;u > 5' T z/f n 

CO ig . ;K 'J If — T il, n — . \f — )\, \£ u \t y . il^ *} T iv^^ il^ ;f- 9 ^ ') >l 

[ 0 0 6 2 1 

t.rz. T <^ ') JvM. 9 T ^ ') Ji Wk^ <^ 'I ^ ^ >- m =E J — . i) L < It <r> T )i 
[ 0 0 6 3 1 

\zm^-t ^u^m^m-t ?,^<r>x^initn\zm&if^^\.^ij^. wm<7^m^^ i}-h^mHn<^ 

# V - ^ L , .t; V - t L T li . # 'J t K n :3: ^ ;U T 'J ie. /t^ t K n 

^ X ^ /I, > 5^ 7' M ieT^: tl ^ . yf. >) \^ — Jl T II :n — )l ^ :t^ 'J — ^1- f n 'J K 

> . # T ^7 ^ . 'J > ? ^t. ^^S. ^ ti lb <75 . .t^ 'J ^ ^ >- m ^ u > . t ^ ^i- 
1 0 0 6 4 1 

t^T-^^o Cc^^Jf^. MfL^*'5 %W± 1 0 0 %iaTT'*>-g> 3 t *«<?f S Lo, $ -b icii 

, mitrnt^i o%w± 1 0 o%uiTx3hh z tij^n^ lv^. 



[ 0 0 6 5 1 

i-r^ z t )!j»t-§ ^„ tfz. nm-'^mm 3 05834 2-^(cie®$ nx^^h ^ ^ ^j: . ^jlm 
<:o^> >) :^mm'^mi^ h z t b-'X'B ho z<n^^i'M<^>- ') ^mmtit. -fri-mw^^m'k^ 

mt:-thz t\z^^xmum'\±ff^n<r>^m-'^Tmmmt:mmL. x ') :^it^m^^m-t 

Tf^Mi- § C t 6«T-§ 
[ 0 0 6 6 ] 

^^7K«^*-t S t ; LT . ^JLttfli^Si^f: LT. r 7 v K -j v - M ^ fi 

[ 0 0 6 7 1 

^ J -7- t Lxit. ±.muy^m^nrz^j:\,^^mnm<r>^^i-\±m\zm.y^m^mA-th:^yt:\z 

[ 0 0 6 8 1 

u^m^mrz^j:K^Mmnm<7^^^i'&.mizm.y^s^mA-rh^\]<^nmt lx. ^tKs^w 

(c B§ -t ^ m^K^ ^ * ^ 4; T- niJ ic FS^ IS . fl^ ^ S 5 * ^« 5|4 CO 

V - )t,*<ff t L . ') -7- t LXlt. yfs ') \^ ]^ a ^ -> Ji -r ^ ') fUi^^ t K a 

^ >• X ^ ^1. > 5^ T 'j ^i- U-^ti'h<r>U. ') — Ji -r fi zj — }i , td* — tf p 'j K 
> . .t^ T 'J ^ . .t; <j ;^ 9 ') Ji mJk Df-en-^io^. .t;';:*-^^x^u>. -r^^>i 
T -ki^ Jim<nm^J: hT -t^ »^ -iz'i x:^ - 'M^^ ^ P tf ^ C t !t;*T' § S 

[ 0 0 6 9 1 

M7K»t:J#^-'5rv^M*SIWJ^<7>#JL'l±Jllc. t -b ^ 'Hz a - x i li . T-t^'i 
m<r> m^j: ?> T -t ^ 'I >l - ^ ^ 'i^-^ ^ ^ - ^ > L fz'ikiZ . ^ - ^ > r L fzT ^ 

iiijX'B h, Zcnm^. m fb^ t)^b%l^X}L\ 0 0 % W T T- -6 C t ib^iff ^ L . ^ t IJ 

. ffi^ ft^ 1 0 % ± 1 0 0 7o T T- -s. c 1 * L , 

[ 0 0 7 0 1 
[ 0 0 7 1 1 

±se<7)*^®enS«14^?L'ltflitt. •SJRjb'F'JgB^riiMiHrfiBT** •) . i¥5 0 M 5 0 0 
[ 0 0 7 2 1 



[ 0 0 7 3 1 

c h C <^ ^ L ^ ^ ic S L < li . 6* 6 5 - 8 0 % T- ^ ^ . ^fz. ^<-y>i^.^ 

> h ft'. 0 . 1 1 0 k g f /c m2T-*§y/7»<fT* Lv*, ^ "btcSf * L < it. ,v 
0. 2 -^4 k g f /c rri^T*)^. 
[ 0 0 7 4 1 

_t.3e<7), ■^{Sft*i^^|5^ia3!i^fi6'5:tf.^i®«'l4^fL'l4/lli. iE;^l«*ft*. 0. 1 1 0 0 
< IS. Ht/ift^ft'. 0. 5~50kPaT**>^. CZT-.JEtl«^i:li.ll^^i*^100 
I 0 0 7 5 1 

±ie^. vg?feft*I^g5^iiiil^ig'5r1ti&H)5^«'l±#?L'[4flili. 2 5 °C T- 1 k g / c m 2<7> JI 
;^T'7K^ii3i^-y:/zi:§<7^3S7K«ft'. ^1 cm2^>fcO 15>raT'l~5 0 0 0mLT*>€> 
C i: 6*iff * L\,^, $ 'b icif? * L < ti. 2 5 °CT- 1 k g/c m260i£;^f7K^jii!l^ -ttfc t 
% <7>:g^fift». HI cm^^jf-Ol^^-fS-l 0 0 0mLT-*>-5. 
[ 0 0 7 6 1 

<7)(l&*»6*0. 1 M g W±T'*>-5y**^!T * Lv^, ^ -btc^^ * L < IJ. ^JL'ttH 1 mg*>rc 
0 60+^i&<7^ia«»)tJ* 0 . 9 M g iil-hT^-So 
[ 0 0 7 7 1 

lifli^ K -J v;i,:i-DS^^5mLlc>i«Lrci:^lC. 1 ^ l-jl 1^ T )S fl? L v ^ ftM 8^1^ 

h ') -7 'I t ^mm 5 mL\z mm Lfz t ^ iz i mmui\H\zi^m^ hij-'. n n > 57 > 5 

mL IC S« L t § ICIS 2 4 l^^iill^ icvS/W U ^ -t ;u a - * L v^o ^1^ T- 4; 

. -fflft'S mm<7)iE;^fK<7)#?LH)l^ h 7 t mm 5 mL izmm L fz t ^ \z 1 i^fflW 
l^lc-S^-r ft*, i^' □ n > y > 5 mLlCvf v« L/i: t § tciJ 2 4 it ^ W F«9 ic >§ <S L ^rv^-b 
>U a - x|5|^^*:ft«ck •) 4^ S L v^. 
[ 0 0 7 8 1 

vg}S^1t^|^&*'l±^^L'l±H^o^L^&ft*:>^Sv^PJft>'b/J^5 v^ffliJIciiiS^ Its z i: ft*. @ IS S 0 
[ 0 0 7 9 1 

it^M'&^'^ mm^^fp.mnikm-ii. #jLtt m\zmm^-^^ m^<^m,m \t . >sco ^il'HH <7) ii 

tTJ^rJifttBf^^^-S/i^^lc. H<?)®»cm2*>/2 9. 2~1 500ML/secT*>S¥ 
ft*i!f$Lv^o ?ft<7)^a'l±H^coJift!feit^ft**a-r i:+^^ri^8l3|sStJli^mft*»'b ti-f . 
-rr-g. fc}*f^'l4co,.^ft-'b(fT^ L < 'Srv^, ^-blc. ±|fi0f£jStt. fli<7)® c m 2*> . 5 
~700ML/sec T-^-5»ft*i? ^ L 
[ 0 0 8 0 1 

SSJRft*l^g|5i&iiia5jg6)5:t^^q&«1±#fL'l±Hli. 1 «CT-5b o T ^ * ft* 

[ 0 0 8 1 1 

ll^JL'ltH i: COS a -It T-*> o T 0iJ;tlJ. ;y 7 7 ;U ^ - t H ^ -b >u a - 7. <7) ^ 



[ 0 0 8 2 ] 

fz. ^^^Sr < i: ^- 1160 PI oi&'fri-S Silicic. ±ie<^ J: 7 'SrvgjR/j'l^gp^iiigHrftg^Srt^.^ 
I 0 0 8 3 1 

^ - 4^ - h . yf^ ') U^tt: - )i tj: t cr> y ^ V ^ ^ mm-t ^ Z t f)''X' ^ o ^ fz . ±^ 
[ 0 0 8 4 ] 

'J -v X ^ligij-r i: LT IJ . - n - K . -iXJC^^'- =i - K . fiam^^- 7\ I C ^- 
[ 0 0 8 5] 

[ 0 0 8 6 ] 

(b) 'i9iw^^\z ^ *) nmij-'M L rz^mxnmfSkm'&^iL'ii.m'km'i^-t i,xm (v^t-if^ig 
1 ) 

X. }*f^^ffiM)!j-offiaI{ctf 7 c t )t)*^ftgic )5t#iaiJ. miifb<7:>rc<)6icii 1 Ih1<7) 

v> , 

[ 0 0 8 7 ] 

■atv^Iglci^v^T . i7tv^VKti> ^--7-. f'<-yK. Xligt^aA^E. ^ L < IJ C ti 
- h 'J V x'-s^tif^^ tifc-^i^itli. t^ie^i-iliriSI^- K V v s-* co-conn ( 

■\±^ Z t i)*XB ^fz. -ofevtiS^-co^ P 6- .b^$6 L , fa] i; -co^P J: 0 fifiS 5 C 

t *tT-§ s. $ <h\zit. t^m^mnm:fj- h v >^cot^gEia^4^vgjs^^i^L/::-<onp 

h ') y X co-copi P L . t^if PS^tt ^?Ltt^ ^ iiii $ -lir^ -<^l|Pi:S'5r-5 



[ 0 0 8 81 

Kit ( c m2) *>fc 0 . 2 ~ 1 5 0 0 M L/ s e c T-*>^ C i: ^ L < . 5~ 7 0 0 m 

-r C i: 55r < . R N AfiO^^mifigHISf^^miSfbT § . ft^^Lv^, 
[ 0 0 8 9 1 

■ofevf ISlcJaV^T . t± 4 ~ 7 0 'CT-*>€. C )b*<fF ^ L ^ Ic . j5fevf 

'ik<:n'i^W^MUt-t^Ztl3^^*)n^L\-^o S f^-ot#X^lci^uT . v5t v# X ^. i: |b] ^ ic t?. 

a ol'C^ 81 ^ ff 7 C t IC ck »J v5tv^ t -S C i: ^ T § -5 , 
[ 0 0 9 0 1 

^T•v^ ^ >§?gT'^>^ c i: i)*^ t Lv^o '(9iW^it. t$Mmm^^K^miznM t ^ \z mm L 
m^^ii^mij^'hnmitm.m^ i±^j:^^i)^^m.miim.m$ it^m.iii.x'Shh z t t^'Z^^x-^h^ 

o cc7)@fl3iciJ. t^ietJT/i. (75 tKv^ 14* f9l>SiS left LUvS'liT' ^.^^ 

'\iu^mf]^'t ^ z t\z ^ *) . nm^^mm^^tm^ ?><^x. ^z/^mfi^^<^mn 
[ 0 0 9 n 

i5fev#?Rlc#^n^7|<^S'|±*^-^^i: LTtJ. T a - ^ ffl u § C i: i)»T- S -5 » t >u n 
— 'i-tLXlt. / 9 J - >l ^ 9 J — 'I . -f y n /\- ; — ;u , n — V "t' a y — , 
9 — l-f ^5 tl -5 , a ^ W — t L T li . V 7' u /N- >/ — , n — ^ n jkt) 

•i5tv#;s4'ic#-*n^7KS'i±**!i-^j^(7)aij. 5 ~ i o o nm.7oX'3h^ z t t^n * l < . 

ii:^-rsci:5r<. B fl5 <?5 R N A fe'^JLtt^ ft- "b flft^-t -2. C i: < . L ft* o T > RN 
A^i^SJ:<. IsJiRa*^ < -t^ Z i: ft'T§*f * L v^, 
[ 0 0 9 2 ] 

Sfb^l^ft'if S Lu, i^::. TKvSttigli. - fffi ^ /c tt — fffi<7D ;<7 ^ :t- > T' S C t ft»<^ * L < 

. '^\z-r >v ij ^mU. T >i :f] ±M^iaMft*<ff *L<. ^X-^-i-V ^ uUJkT/ij ') ^ 
uUfttf * L < . -i- h ') ^ A^fttg t if * L 
7KvStt^ft*}5fe#)lR4'lc#*ti€.li^. ^(^mrnit 1 Ommo 1 /l;^(±T-*>-5 c t ti^ttf 

/LiilTT-^b^ C t ft*if ^ L < . 0. Imol/LWTT-^SCiift^JzO^^^Lv^, J:0 
<h\zttf t L < \i. ^KTSIiMft'Mft^ h 'i ^ UXS> . t *) ibl-r. Uit-)- h Aft'2 0 
mmo 1 //LlM±#*tlTv^-5 C fc ft'^ff S L v-k, 
[ 0 0 9 3 1 

•otifvStJ. ^ :^ h u f v ^>i|^M%^^T•o ^Sru C i: ft*iff S L v^. C tile =k o T . (e) 
(HjjRI^lci^oT ?:7 h a f -v t/H ft^il ^ 51 flg'l± ^ ?fi!t 'b f C iift^T-^^, 0^1X1^ 
^ic. ;^ ;J- h a e y ^'il^Hft'SA-r -5 i: . L L If R T - P C R * ^f 7 li ^ ^ 
;xf5*ia#-t-5<7)T-. ^Ic^^/Xf5^*tf 7it^^#JS-t-5 i:i5tv^?RlC 7& h n v ^ -ffaj 
t 5:v^ Z i: ft'Iin5fl>IT-i>-2)o ^ , ^l? H o v ^I^M « . IS ^'t± ft**> 0 W S T 

f^<7) $ ^ ±^ia6T *|IJ T ^> -5 . 



[ 0 0 9 4 1 

[ 0 0 9 5 1 

J /m2*^lc-t-5 Z t * Lv^o a®!^:/j<>*ffii:v^ i: . Jfcf: ;<7- h 'J y i^-co^tltl 
[ 0 0 9 6 1 

c7:)^®^;^lJ±#L. Jf^e-t-S-^ga^^iix.^, '(9i'<^^<r>mm^t)iJ' 0 . 0 3 5 J/mUU 

zj y ^ cT) m^M"^ ^ - h -t . ^ - h -y i>-fi^^i^lc X ^ > # <7) tK IPJ ^ II •) oAt? 
[ 0 0 9 7 1 

) Ja6*^^i&H&*14^JLttfli%ia3ii--2.E?g(^ 1 Hi: LT^; J:v^. ( 2) i^fevfX^^^ 
©TT§-5o ( 3 ) v5tvf Xa<^R. a.*>lciXXa^ff 7 C t 6*T' # ^« (4)Btiie(l) 
. (2). (. 3 ) co^^-fflt}- I ^ij L < It 2 -:>\:-lXm^^t^it^ Z t ^pJ^gT-jSSo 'itt^ 

s^'E^^i: Lfzi}^. ^mnizm^^?>i[tmmm^^iii^mitwmx3f>ifzdb\znmxm-&'T^ 

[ 0 0 9 8 1 

t^e*. R N A<7>^m*Si!l:^v^ ICJdV^T . -^ifX^^^. L L ia:}5fe-if v<^6»fRi( L ftHlC ft 
m-f ^ Z t\Z ^ -^X . mn<^^ > 9 ^- 3 y (V^^) )b*jes ^ c i: ij-tpa^il i: 4' o T u 

IZ ^ X m it-t h Z t ij-'X B h . 
[ 0 0 9 9 1 

( c ) ^.m«fkm-\±^^l'\^mx D n a s e^f^ffl^itSX^ 

i-:iT. c c) mmoikm-\t^^L-\i.mxDN a 5 e^i^m^ a^xmiz-DK^xMm^ d 

mi^^^iitm'^i^^Lrzmm^mnm^fj- h y ^ iciiis^ it. tj.^i(s#'it^?L'i±flgict^ 
^^u?i« ^tirfc (mmxn) v^tvt ^^f (vJtvfxa i) . dn a s e^i^m^ it^x 

m^U^ z tiz ^ ^ 'lf y Z tt}-lii^^. 

DN a s e IJ^^lcl^SSM < . v^-fncoDN a s e^fflv^€.ci:i>'a5*^, 

5 ■e--5XSlC*^{t€> D N a s e •SJ«<?)^i&« a . nmmm'li^ll^m l c m2^f:: 0 1 3 
0MltUTTff7t<7)T*>'5. ^fiEmBS^nTv^^. l?iJ;clJQIAGEN^t$llRNeas 
yMini KitTMi. DNase vSifeS 0 m 1 ( t^^nS #14 ^JLfl/l 1 c m^^/i ») 
2 0 8 m 1 ) T ^5 ^ . L Jt)» o T :2|s^B^ T- li J: •} ^(ffi IC -r -5 C i: 6»T- § S C i: 



-SXSlc i^v^T D N a s e 'S?Rlci5tt D N a s e mm il:ir . m»c D N a s e Mf^t t 
S7. ) lilOKuni tz U/'mLi-U± lOOOOKuni tz U/m L i-::iT**<!f 
*L<. SOKuni tz U/mLia±5 OOOKuni tz V/mLUT ^ *) iff 
* Lv^. 4-*^. C K u ni tz U It . V D N A-^mnt LX . 25 °C. 

pH5. 0 lC*DV^TixJt^^R 1 m 1 <JOA 260"^'"^^®'^ 0 • 0 0 1 If ^ -tf ^ D N a 
s IKunitz Ut-T-Sj i: ^#1 L fc ^; T'*> § . ^fz. ^m^mnm:^- 

h 'J -v x</)3m®t«8c«'l±^JL'l4JlT-D N a s e * f¥ffl 5 it -5 XSfC *?lt li . D N A i: 

RN A^^tft^i&vS^il^-SJKtftT^DN A»i:f^ffl^ -i* ^ D N a s e^Slc J: 0 ^ S 6* 5 

#- 3 6 0 ^ii^nt. L < . 3 o#~ iso^ij^^'^^tL\^. ^ fz . n^M^mnM:^ - h 

tllt^ < . 10^5 O'Cij'Vf^ L < . fxm^^-^Mt^i>rzdbmU. mx.lt 5 0~7 O'CT- 
^f7C^:^T'§So f^. ['^Mmm-\^^lV\tmX'DN a s e^fFffl^lt^J i:ti. Mm 

[0100] 

(d) }5tv#)«lc J: +J.^H&«'l±^JL'l±)l^-;5tvti--5.XS (•i^-;fXg2) 

(d) -i^tvf ilfelc cfe 0 t^.®&qS#'li#?L'l4^^j5t}t-t SXSli. Xlfi ( c ) coXa^^^lc^f 
7o ( d ) (JoX^lJv HOie ( b ) <30XSlcm i: T^f 7 c ( d ) c7)Xg*^f 7 0^ IJ 1 0 W 
X T- -6 o 
[01011 

( e ) iH]iixv^ic J: 0 n.mmm'\i.^ii^m\^ij-<hR n a^h^^^ -t*. xie^- h -v i-'gn 
t±i-r-5Xg (0iixx^) 

laric ( e ) IhIjJXJkIC J: ^ t^i&q&^tt^JLtt^ F«9 R N A ^ ^ It . Xlfi^- h ') 

•V xgii3i>tcfifm-r-5.x@pcov^TiftBfl-rs. 

lH]i|X-^li. f^-yS. XlJe»l>±A^E. ^ L < ti C nib t [B] C ^ftl^ ^ -3) 

tiSo [HlilXittt. +f.^^tit|gi!|^- h 'J -y - CO ^ □ ^nmU^m't^m'k'iiALrzma 

[01 02] 

m^kn^ z tij^xB ^mnm^nrzKN A-^^ti^i^m&it. t b i$.m-t i>i^i^ 

«lc J: -5, -^fiJJc J: < f$*5nslH|iR;afili!S 1 0 6- "b 0 0 ^ 1 T-*) t^^f^Mi?* 

iS8K«T-^>S^^. }tk:::^«iORN A^^i-lilfSSy Lr3V-»J^^lcHlHliR}ftMtt 1 n 1 6-'bl& 
10ml <7)|BHT-I^x. -5»!!?*T-§ 
[0103] 

lHlJ|X}fei:LTlJ«fT*L< Hiliil^S^iK. T r i s/E DTA'^*•v 7 t - # ffl T # ^ 

o ^fz. xmmz^i^LrzRNA-^RT-p c R (iife^'t; > 7 -^f3Iil/xl^^) ic«-r 

Sii^. RT -P C RfXm\zii\^xm\'^^^Wsmiei (Mz.\t. KCl 7 5mmol/L 
.Tris-HCl 50mmol/L.MgCl2 3.0mmol/L,DTT 1 

[0104] 

IhI 5« <^ p H I J . D H 1 ~ 1 0 T-*> -5 C t i)'<ff $ L ^"blcJi. pH2'v7T-*>SC 



a. 5 0 Ommo \ y L lilT <^ ^ ^ > ^fkl^X' 3f> ^ Z t fitf *Lv>, mMf^lt^ 0. 5mo 
1 C t *»<ff * L < . ^ "blciJ. 0 . 0 1 mm o 1 /l^\^X±. 5 0 mm o 1 / 

LlUTT-*>-5> C i: t Lv^„ Z 7 f -5 C i: T . R N A cO 0 JJX^ ± L . J: 0 ^ < c?^ R 
NA^lH|x|XT-§€>Ci:jt)«T-S'5. 
[01051 

^ tif-R N A^#t?lHliR?R^»-5 C i: <f? * L < H . (lHliJXJK#ft) : (tSitia^ 

i|^>§-J&#:?l) =1 : 100-99 : 100. MlcW*L<tt. ( 0 ?r # ?i ) : mM'^'^m 
mWWm)=l : 10-9: 1 0 ic-r -S c i: So c tilc cfe •) tI^5i-il*SMRX^.Ic 

0^#:J: ») ^RNA)!J'•igM5tlT0SRNA>§^&^^f S:'jvS^JI«T-§So 
[0106] 

<:^flfe«^ff 7 C t =>: . ^ii^^;^<7) R N A^ a•t^ iHlilX-JS^Ii C i: **T' ^ . }XX^. 
l5iJxlSRT-PCR'iir^^f7it^(ciiL/i11)$(7)RNA^^tf[Hli|X-?fe^MSCi:fc*T-S 
S. iff * L < fi. (lHli|Xi«^*cft) : (+^^vi:^'-I^S?R#»)= 1 : 1-50 : 1 . lEicif ^ L 
<\t. (lEli|X)«#:f«) : (+^ieiS^!J^S-?K#:W)= 1 : 1 -5 : 1 ic-r S c S. c ti 

tc. +5i-«<?)|Hli|X?R^f$ffl-r -5 C i: tCck •) . ^?L'l4^!b^'b<?>R N AlHliR^i?^Ji^n^EIS C 
h h^X' § •5 o 
[0107] 

^Tz. ^m\zm-C T lHli|X)«c7)S;^^^ft$ if S C i: TfflMlC R N A ^ IhI C t ^'T- 

%ho m^\t. lHlJR?fe<^SS^ 0 - 1 O'CJC LT^JLIilSjtJ^^^RN A<30flft«^^f 7 C t 

m<7)ij§ ^jwiy LT . R N A^^^Ji^^R^r. mm\z. ^m:^ <Rn Amw.-^u^ ztt^x- 

§ -2. « 

[0 1 0 8 1 

^tz. lHliRiS<?)SS^ lO-SS'CirLfcii^, - fiS ffS ^5: ^ © T* R N A 11! ^ ^ SlE 
SC i:3b»m*. 1t$l^rXa^'£^^i:-tiri*JcRNA^fljil«^1i:Tifi-^li«|-t6Z fci^^TSS 

o 

[0109] 

^rzm<r>mMhLx\t. ih1jRwx^©^^^s. 3 5 - 7 o °c-t* c t t-. ^fitt 

K6-'o<7) R N A<?)flfe#^*IM5rltf^^^i*ffifglc^v^lHliR^T-^]5E-r C i: )t?'T- ^ S o 
[0 110] 

©JRvlR^T^aAEfdJmS^ tlS ^<?5TMJ'5r < . 1 0 T ^ 0 T- ^ J; . oi^. ffiil . 
ffiil!fcR N A^^^^M-t-SJi^lJ. 1 0^0ilXT'^«E-t -5 6*. ^«60 R N A ^ SiiXf 

[01111 

0JRIglCfe\,^T tt. R N A<5O0i|X}S^-^«?)^c7)I^JC<$fflT# -Sffl^tc L T < C i: 
3t>*5rfilT*>S, 5i-8t*atSl^ tl/iRN Al±. LlJLlfRT-PCR (itife^^K > 7 - -if ^ 
x^>'JTi'i/3>) 7£)t?*3iffl $ tlS, C<7)Jt-^. ^idfflSy^ tlfcRN ATSv&ttRT-P 
C RvSlCiiL/i^N-'V 7 T--?KT-#m^-2>'£^W*»*>-5.. :^:^vS fc J: 0i|XX^ IC i? T . 0 
jRiftlc R T - P C Rvi icjg L fc^f -y 7 r - Jft^ffli^ S C i: ^ <50 ^c;^ R T - P C R IS 
-xW^. ffiailc^^f i-S C i: **T-S S. 
[0 112] 

%rz. 0iRXSlci> v^T . R N A<7)0iR>felc0iR L f-R N A<7)5i-m^R^ C/iaf^-^^^fk 
SiJ^-^/jn LTte < Z i: ^5rflg-e#>S. ^SftlfiJ t L T li . JaSIiJ. ^ gij ^ t^. 5)- ^ ffll 
ir^-gs/jD-tS C i: -6. ^ ^ 10 |IJ i: L T I J s tkW:^mU^<r>m.mmi)^m 

i-fhii. m#fl3lc{iE OTA'S: irit>*^if'bti -5c * f-gij<?>ll»feflg^f t L T . 0iR§Slc*> 



[01 131 

)t)*# l-f "b tl -g) 6* Z tilc PI^ 5 n ^ ^ <7) T- c 
[01 1 4 1 

[01 151 

±ie^7^ . ^^=5: < t -flU^^a^^i-^^tsl^lctJ.ieit^'ti^JL'llii^ilXgLfct^.^^i- 
mi^iy^- h 'J v i.- i:ff:/jm^±^B:^fflv^T. tlit^ #t?1^#<)^ R N A ^ 

ij" m m it is summit -f sfzi-fX'^j: < . i^m^<^mmiz ^ h-t--m<r>:^m<7). rna^^^ 

[0 1161 
[01 171 

- h 'i -y i-'^fflv^. i^*tie^i-III**Mj^- K 'J -v xMC D N A t R N A ^ # t? t^^vS^^v^vS 

nm:^- h -v i'* tc D N a s e ^ L T tS^H&^tt i^lLttfli T* DNase^ftffl^-tt. 
/JDHLTDN a s e i?'t^i&i®«'l±^JL'l±^ 1^ gU^ai ii L fz^, mj ie+f.^^^itlSill - h 'J 
>^lCj5fe>tJR^5^a L . /jDEELT^ffi?^ tl^::DN A^^i Lfc^. HU Ifi 8i # tSl ^ - 

h 'i 'V i-'ic. HiRjR^^aLt^genS^'tt^JLttflglcitS^L/iRN Ai£flJi#LTl£lJR?ftt t 

^\z^)^-t^. ^mnmmr^-^umm^z'ij "7 Rn A<rymnm9tnnmmm.X'^'^x . mtt 
if^Am^rtmnm:^- V ^) v 9 . mt^^Mu^'^mm^m. dn a s e is ^z/'^'^m<7^m^m. 

^:^il5|f«tli:^- H 'V i^Mci5ti^Jft. D N a s e *? ©iR^fe^ ^i-af •& 
T ^ S C i^^ffilT-^j-S. 
[01 181 

^ iim%tt^Am^n.nmti - h -v ^ fi^jt^ ^ ^ - h -v .t^ 5^- 1 . mti- v ') v 
* >v 9'-<r>r:^X'm%^i(^m:^nmmij- v -v 'j\zn-t^^m.'^^\^-^m\zm%^mm.^^ 

[01191 

) X ^ L T Btj le ;^ - h -7 * '^ 5^- ic ^If 5 ti tzml^PA^^^mnmij - h 'J -v 

7 y ^ \zis\-^ hnM9fm.nm:h- V 'J v >-* <30 {fegv^to^ -t -5 fegv^i^^ S t ^ Ifig ;e. 
[01201 

9t'&.^^ DN a s e 9t'&. X t . bu 12 0 »R Ja * a "T 0 »R Jr a X^u t . HuSeiSfei* 



'm^m J XjI . BuIfiD N a s e ^"ii. J X >u H J: umt&^'^^^'ii. ) X^u ^f^Jt L HUiem© 

^iR§Lfci5fe>f v« 5f: h Ji ^ m'i^)^^olk^\LmtS,)9t^)^^'<i. J X >nc ^ "t ^ -pt « if^ 
^.y ^ t . DNa s e^iRSL/iDNa s et:K^uJ:*?DNa s e^dC^^ILHUieDNa s 
e J Xji tc^^!&-t ■5. D N a s e t . 0 ilX v« ^ iR § L 0 i|X 'tc h cfe 0 1°] 

jRi^^QS^I U mi SeiEliR a ^ X ;u ic ^ l£|iiXJ«^*& * > ■7- i: ^ li x T ^ ^ ^ <^ **<ff 

ii T- il^ ^ , 
(01211 

\zW^m. DN a s e * l/|£li|X-^^^ai--5^aili^i:^(i;c/i. 0iJ x. bO 16 J: 7 >Sr 

^mmw\z ^fi\t. PyMm.m'^^^i-\^m^^B\^rzn^m9tmnmij- V ') ^^--ict^.^^^ 

m'Smta L . Huiet^ge5>S|;mS!i;^- H ') y i'* tc D N a s e Lt^.^qS^'I^^JLtt^T- 
DNase^fPffl^ itms LT D N a s e *'t^>i&aSt#'li^a'l±Bi 1^ glS^iiii L . Buiet^.^ 

'ii.Lxn.mmm'\i.^ii'\tm\zmmLrzRN A-^mm Lx\Bii^-t ^rn A^mnmxm^^ 

[01221 
[01231 

^/i. Bulfi^nffiar . :j^-rJXJit. ^ T ; X ^L- ^ # ^Ift ^ If -g, ff 
[01241 

i^tz. mm^'&^m-k . ) x>ih. d n a s e ; x;u t . ^^s^^i^^'a j 

x>ih. if^M^mnmij- V v'j }L-^m.\znwmmts: J X'lwm-^ t . 'dtw-m.^^v >v ^ 

^ T- IK )X v5fe it ?ft l/f iHl iR <7> a 6« ^f ;t S . 
[^iSteiJiJl 
[01251 

^mn^k^mmiz ^ *) n\zmwt(3\zm.m-r ^ij^. ^^m\tar<r>mmmizm^$ 

ii -5. ^ 60 T- 1 J ^: v-k , 
[01261 

( 1 ) n^mnm :^-h y >^<r>if^m 

fZo 

[01271 

jLiiJi^f^ffl L > ±ie ( 1 ) Tf^fiKLfzt^ifffl®i>:7- h ') y (r^t^mm-m^^iLitmi^^ 

[01281 

zmmm i ] 

rmiziik't9!i:n<7>if^m:^i^itmmmi&A. r^t'^^Ats ^ujEi^i«.A-&mmLrz, 



I 0 1 2 9 1 

mm ^-r ^ ^ ^ ^ J tj -^±m) z s 2 e 

T T i s i ^ ^ y ^ J o - nM) 12. Ig 

T r i ton X- 1 0 0 ( I C N tH) 10s 

mm^ looomitcsr^j:-? '^m 

[01301 

lOmmol/L Tris-HCL 3 0 x 5^ ; - 

[0131] 

( [Hi ilX }S A ) 

Immol/L T r i s -H C L ( p H 6 . 5) 
[01321 

( 4 ) mmm-^^M'iumm 

t h mnmit^sisLmmm (h l 6 o ) ^tg^-s (rpmi i64o-io ^/on^i^T'^ikm 

) 4' 5 % C O 2^?fiET 3 7 "C T- ig^ L L „ -tfflfla^/j* 1X10 ^Mlz ^ ^ J: 7 tcl^M L 
. C a 2 + . Mg 2 + 7 'J - P B S T-|IBfla^i5tvt L fc« 4°C. 300g. b^. 7. >{ y ru- 

^SJgsilLrzo c c-Nt^S^Hr^Sftl^^A 3 5 0 Ml^/inx. -v ^ ^ 5 ^ ■»^- - T 1 

^W^mnL-Tz. ^<^^ 7 0 %x 9J->l2>bO,ji \ jK^U V ^ X 5 ^ - T 5 # 

[01331 

( 5 ) R u Aftm.-nmm^ 

±ie ( 4 ) Ti^®! L^ct^ifiS^ii^-SiS^. ±ie ( 1 ) ( 2 ) T-f^ty u/it^iens^tt 

m^±.mm. (-> ') y yf^yy) l . nm^mmm^- h \H-&fiui±v^m ( 2 6 

OkPa) ICL. aA Lfct?.ievS^1^>g;S^. t?.^H&#'l4^JL'l4llfciiil^ -y-S C t T'. 

5 0 0 M 1 ^>±AL. Jiie-iOPI □ lcJI:^lMH^^g (x > V ^^^L. 
ie^ii-mfi^^- H -v i-'l^l^/jniEftlB (260kPa) icL, v± A L v5t vf A ^ t?. n8c 

> DNase^SJ&CQIAGEN liM RNase-Free DNase Set 34 
1 Ku n i t z U/mL^ff ffl) ^^±Ic10m 1 (26;^. l/^cm^) T-^^-fL 
. sax- 1 5 ^ii-ISCS L /z. i^v^T . 5t [B] tl (?> }5t ^ 2 Ultf o ( (510)^1^ 2 ) , ^<r>'^ 

■7') ^m^Lx^.m^mmm^ - h <) v i^'\>^-kmB.^m (260kPa) icl, a 

A L/i[£|JRiSA^*^.^u&#'t±#fL't±/ltc:aiji^ -t*. fdlcT) ^ □ J: •) iii L . c 0 iR L 

Sf^. DNa s e-S)«co«l 0/tx 1*. 20m 1. 40^ ltc^xAclU51~lSle]*ilcLT 
R N A5^^*iSy}*f^*tf o fco ^-bic. #^#iJi:LT. DNa s «1 Om l^s 

8 0 M 1 \z^^rz\:x^\tmn\z x.xRnA^m.nmm^^'iT'^rzo 

[01341 
[Jt^tfiJ 1 3 

DN a s evSi&^T^^ -f U ^: ft- o /i C fc lil 31^ l J ^ iS i^J 1 tlBJ+Kc LTRN A^ttdi L 
Z^P^, i5feif X^lcoi^T li^SlE^JiJ 1 t\tm^J: . ^SiEiJiJ 1 ic T j5tjf IS 1 i: «t 
2 lcfcltS^i+i5fej^lsI?gC3 0^:. ilSfeT 3 0 i^j^Xg 1 co T- o . 
[01351 



mum 1 t mniz'mmLfzt^^mm a i x i o^m) ^^m^^. qiagen aiiiR n e 

asy Mini Kitl&ffluT(B]df-.vK(;)-7^Ph=i;HCfi£v'».RNAtt!i;^tfo/i. 
DNaseS5«lJ-7*nh=i>bii»)<7)80Ml (208m l/cm^) t . ^S.Lrz2 0 
1 (52Ml/^cm2). 10m 1 (26Ml/cm2)<7)3ii») T-^JSL fc, 
[0136] 

Litrnm 3 ] 

DN a s evSJ&^ry^ ^ L =Sr o C t Itl^iJiJ 2 i:(s]*|ic. RNA^tttULfc 

, ccofcSDNase i!(LlI *tf*5'5rv^RNeasy Mini Kit'T'ah^^Hciieo 

[01371 

(6) [£liR5 tlfztf.^^T - r ^I.«f\*i/J 
^JteUlJ 1 j^J^itlJi?iJ 1 . 2. 3 lci=v>T0i|X5 n/it^^^^t^lEliRiS^. l%T7ya- 

[0 1 3 8 1 

it^im 2 X'lt D N a s e iSvS^ 80m1 (208m1/c m^) t f-g. 6*. ^ifefJ 
1 T-a . itrnm 2 X-m^'^fz D N a s e vg'JSM J; 9 ^i'^ =5: a T- ^ D N A ij-'^m^ ti . ItUfJ 
1 T-^^ai 5 tl^- D N A **c7)^^•> K/3*^Sai?iJ 1 T-H*^ai ^ ti^ib^ o /zo -^^Bflfli^ < 
tZfclcDNa s e^S>ft**l Om 1 (26m l/cm^) T-*>oT«tDNA^5i-<i^TSrc 

o 

Jiie^Sm*^'^ . ^^BHTMJ. 'J^-m<7yDN a s em-mX'^ . D N A i: R N A ^ # tPt^^iS 

^mM-^'p<^DN A-k^mt . RN A^mnsiizm^T'B ^ z t f)^mmx'B fz. 

[01391 

C^]5£#iJ 2] 

Ji^iNenai: LTH e L a Iffllia^ ffl T i.UT<?) i: 0 O n - d i s hvitc <J; ^ T . t^ieiS 

tgftlfflljaffl 7- L- - h ICTH e L a ^fla^tg^'?& (MEM- 1 0 % ^ JfiL ) "t" 5 % 
C 02?¥ffiT3 7 •CT-Jrg^ LliM L fco Z J:§ ^ ^ffl fiS ffl V b - h ^ fz'^ . 

it^M^)Bitmm A^H e L a ,^fla 1.5X10 ^msofz •? 3 5 0 M i-;3s;/]n L . mmmm't^-^ 

C <50 0 iR L ic 7 0 %x 5'>'-ju%350m 1'^:/JD L/i^. .^"g 5 ^P^jK^l -v ^ x = 

) tiBjtiic LT. R n A^m-nm^n-^'iy tz. dn a s eu^<r>m.\t i o m i t-r 
n A^mnm^^^'ii -o tz, 

[0140] 
C^SfeiW 3] 

nrz. 

Ji«^fflliatg^ffl§lilcT H e L a -IfflBa^tg^jR (ME M- 1 0 %fl&!£^4^Jfil-» ) 4^5% 

0.25 %<n V ') -:f y-^'muLxmrnt ^ z t\z^ *) mmmm^^mmmmi^^m^^f}-' 
•biufiiL. mmm^km&trzo mmmm'L-\^X' i o o o^mz^m. m<\:^-r^z tic ct o 

±-;f*^*L. H e L a ,^OJfla^lH]i|X L /c, il'llv^^?^ ^fflfla^ it^it^ ic t^^BJ ig fbM^ A ^ 5 
X10^fli^/'::')350Ml '^^jn ^fzo 1 ^ii-^^ L < 'i- v ^ a 5 ^ ^ - Ic ck 0 KJ^t^ L 
T ^/la^ -Sfi? L fco 7 0 % ? ; - ^^ ^ 3 5 0 m 1 '^m'ikm 5 * -v ^ S ^ - 

iz^*)mnL. if^mm^^^i^-t&.'knrz, m'hnrzt^M'&'t^mi&kmmm i <n is) tm 

UizLX . R N A^il*S8!i^*fF*^fo fc. DN a s e>SJR<^«tt 1 0 m 1 T R N A ^i- 

mnmrnrp^'it-ytz. 

[0141] 
4 ] 

^Jfel^iJ 2 <iOtlievS:^1^vSv«*rf5lR<?)ffliS!^ vhRNeasymini kit(QIA 



. D N a s e ygj&iOStt 8 0^1 T R N A 3*i-fit3i«ft!U*f^^ff o Ac, 
[01421 

mum 2 a ^u%m.m 3 ^u\z%m.m 4 is^u^mm 5 X'mu^firzPAB:'k%tsm^m 

iSSm^^ 1 lc:^-r, 
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i d e liMi^iAvi ic ck 0 t fc, i^*^ 13 4 tc ^ , 

10 14 5 1 

m 4 fc AfV^T^Jfei^iJ 3 T-lHlJlX^ l^XUhilTz^^y K 1 IS 

n At^n^ntz, 

I 0 1 4 6 1 

nm^ V v'k^mi-rz)tmm\z\t-<. nhntzKn A\t. fei^cop^pST* 

ft ft'^v* C i: ij^^tt^ o 
[01471 

C-^JEIJIJ 4 ] 

( 7 ) tkm'^mitUmB ( B l *j J; ^/B 2 ) . v5t)#i«BM^/lclH]iRv«B«og^$il 
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(t^i&prvSfbM^B 

T w e e n 2 0 

B i s T r i s 

[01501 
(}5t^^B ) 

T r i s - H C 1 
M.it+ V ') u 
X. 9 J - IV 
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1 0§M% 



( 0 i|X >S B ) 

Tris-HC1(DH6.5) Immol/L 
[01521 

^iciJft- 0 i: o/zo n^m^M^tmmB l ^ 3 5 O ^ l mx.. Rotor-Stator?^ 
tx + 'f-^-CPolytron. KI NEMAT I C A^M) izxi^-iz^ ^ ^X't^'E 
i^'-i-^XLtz, 8 0 0 0 X g ICT 3 ^i-^. ^® ic T a/^^i-il L . ffliKiie^n-^ IX ^ =3: J: 7 
IcffLvW. 5 m 1 ^--^ic Jivt^^Lfc, z Z [zif^m^ 'Mit^mB 2 I 7 5 it ] fju 
X.. ts'iT y 9 :^^^'^-X- 1 bfi^mmr^Lfz. $^iz. 9 9. b 9 J - 

^ 1 7 5m 1 /jn ;c . t:>v^ V ^ X ^^^-X' I ^m^in L fz, 

[0153] 
( 9 ) RN A^fitlitSU*f¥ 
±ie ( 8) <?)*^^S^i|^v§?R*. ±16 ( 1 ) SlU ( 2) T-f^Ji^ L/c^^^nS^tt^JLIi^ 

^^■t-s t^i&jfssii^- h ') V <^-<^mn\z'iiAL . m^x ±m-^mn \zKtim^±m 
m. (i^ ') yy t^y^) ^^^-^ l . iftm^mmm:^- h >) v ^^^uff^^flg ( i 2 o k p a 
) icL. viA L/3t?.^vs^'-i^3i§i&^. uMokm^^ii'itmizmm ^ -it ^ z t X . mMmm 
^^iL-\^m\zmm^^. ^m^mnm:^-h i^*<r>m<^mn ^ ^miULfz. ^v-^t. e 
tim^±.mM.^9\'L. ±mnm^mnm:^- h ') v >'<^±m-<7>mn[zm'f^\kB'^ 750 

M 1 aAL. ±ie-^7>^n tcfftl^H^^i: ( V 'J > .t; > -t^ ) ^^^L. it^^^m^iii 
;(7- h ') V y]H-^m^±.V^m ( 1 2 0 k P a ) iz L. A L rcv5fe>^ B ^t^>i^iiS#'ti^JL'l± 
^icaiii ^ -yr. ft!l<7>^P ^"^m^y^Tz (i^tifiai) , ff;^^^^^S^5'fL. DNa s 
e vSvS ( P r o m e g a ^iU RQl RNase-Free DNase 500 Kun 
i t z U/mL^f$ffl) ^)S±IC1 0 ix 1 (26m l/cm^) T^^-fL. ^MTS 

mm-k^L . httt^Am^mnmti- h 'j -v >'-co±ie-c/)iinic[£iiix{SB^ i o o m i aA 

^LXt^^:^>il«iSI^- h 'J y i-'rt^/JDiit^fli (1 2 0 k P a ) ic L . a A t 0 aR^r B 
^t^^*«'tt#JLttflilc3iig^ -If. fdltfO^D J: ») flf ai L . Z<7)?&*|nIiR L/C, 
[0154] 

ivcmm 6 ] 

±Se (8) h^C-^'^ ^^^(^mm-km^^X . QIAGEN?±MRNeasy Mi n 
i K i t % ffl v> T (1] ^ v h 7- a h =1 'HC i(E . R N A ai ^ o c D N a s e v§ ?k 
\t-f u h ^ >im*) 2> 0 IX \ (208Ml/cm2) T-^SlE L f::. 
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m:mm 4 cfc i/iti^fj e xm^^ ritzPyM'^^tsm^'i^L^^R n Ai^iixa^^ ^'IOSl a:: 
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V h ^ (J ffl Lfc It f$<5iJ felt M-btifcRN AlJ. l5l^<7^D°pST'=fr •) '5r)b*«b. 
[0 1 6 0 1 

l-UJi^75 z tij^h. ^!^i^tm'^mm<^m^X'ij s 'Mm.<7^ D N a s e >§-rt^TD N A i: R N A 
^#tjtti&ia^t/SiSf1^60 D N A^3^^ RN A^51J^fl5lc|Hli«T-§ -5 C t A*fillST§ 

/Co 

[01611 

CUStefJ 5 ] 

(10) PAmm^m'i^'tkmm 

?R#^^^T'-mai)$*S t 0 xWBg^^N-^ 5T/hfiS:>Vi: 10mg^2ml-b-7o 
-y ^ ^ ^ - ^ (X -y -<> K 7 nU) h^Tz, t^^HT vS ftM^ B 1 ^ 3 5 0 m 1 

^D;t. $'blc5mmS>''^u=i— T'.-K — ^u^Ati/z. TissueLyzer (QIAGE 
nnU) ^o^S^20Hzi:LT. 35>^lCT2lHl*t>-'+-^X-r§„ SOOOXglCT 
3 ^P^. ^M[cTJl'l:^5^^ L . mME^n-^BX'b =5:1^ cfc 7 icfrLi^ 1 . 5 m 1 ^ - - 7* ic ± 
yf ^^Lfco c c ict^^HT-scit^^B 2^1 75m 1 ^n;c. *' .1. ^ v ^ 7. ^ ^V--X' 1 5 
^mmt^Lfz, ^^\Z. 9 9. 5 %lil±!ff 5' ; - ^ 1 75m 1 ^ni.. .-K >y X 
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±tc 1 0 M 1 ( 2 6 M 1 /c m2) T ^7 LTff o 
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Cltl$<?iJ 7 3 

±12(10) tmc -^^ ^^^comm^km^^ . i^i c ^ i^- ^ x:fjmizx . qiage 

NiiMRNeasy Mini Ki t^fflv^T|B]^vh<30-7-nh=i;Hci(ev^. RNAtt 
ffi^^f o ^, DNase iSJSli ^'n h^i^UiiOiOSOMl (208m1 /c m^) X'^U 
L /ic 

[0 1 6 4 1 

5 ^l^ltUfJ 7 TlHjlR^ tl/it^^^#t?[HllRJS^ 1 %T tfx:i- X^ma<i/l>£fC =>: 
[01651 

13 6 <r>n,W,'^m^^ ^ 0 . tt^lJiJ 7 K 6 TM±DN a s e^SJa^ 8 0 m 1 ( 2 0 8 m 
1 / c m2) T 6^-t*MC r ; A D N A ^-f > K «b c7)iC)ht L . USS^iJ 5 '^y K 5 

TMi 1 0 m 1 ( 2 6 M 1 /c m2) T ^ D N A ^ $ tl » ^SSiJiJ 5 X\t)kMm 7 t it 
-^TrJ-^^rv^DN a s e >SVfe« T-^S 6* J: OAiff^RNA^IslilXT-Src. 

[01661 
C^R&iJiJ 6 ] 
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^ic ij 6^ 0 o /i. nm^mitmrnB i ^ 3 5 o m 1 *^n;c . pellet pestl 
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CitMl^iJ 8] 

±12(12) i:[B]i:v^xi3|^tfOff|^^fflv^. [5]i;)l-Nti'*+^X:^vSlcT. QIAGE 
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1 /c m^) Smt-t^ i)''. e K 7 T-li l O m l (26^1/0 m^) T't D N 
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[13 3 1 ^JiElJiJ 1 J^l^Jt$5<JiJ 1 fCl5V^TlHliR^ *lfe1*i&^ t-tf lHlJ|X-ffe^ . l%T^n 
- :^ Y >i ^ m^'^r m^i^Wl LX m >o ilfz'^MX' 3h i , 

im4] ^m<JiJ3 feJ:^Jt$5fJ 5 lc*DV^TlH|iR^tife+^.^*#ty[H]i|X-?K*. MOPS 
-formamide mm^t/J'Slc J: L T tl fe^K TJb S » 
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[mal ^Ste^J 5 *? J: C;flt®t^J 7 . ^SSiJiJ 6 i5 J: Z^tt^i^iJ 8 icfc-v^TlHliR^ ilfet^ie 
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[0174] 

3 mm.m4 DNasevS«10Ml (2 6 m 1/0 1712) 

4 itnme D N a s e )&« 8 0 A 1 (208Ml/cm2) 
M2 Ikb PLUS Ladder 

[01751 

5 ^mms DNaseJ^aiOMl (26Ml/cm2) 

6 ltl5i^J7 v't7^)|$|^ DNasev^aSOMl ( 2 0 8 m l/cm^) 

7 HBteiJiJe ■v'!7Xffl^M DNaseiS«10Ml (26Ml/cm2) 

8 itmms ■^'y^mm DNasev^mSOMl ( 2 0 8 Ml/cm2) 
M3 Ikb PLUS Ladder 
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